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(54) Information processing method and information processing apparatus 



(57) An information processing method of executing 
an information process to solve a provided preposition 
by at least one information processing apparatus having 
a resource comprises preparing a plurality of plans to 



solve the preposition, each of the plans including at least 
one process step, selecting one executable plan among 
the plans according to the resource of the information 
processing apparatus, and executing the process step 
included in the selected plan. 
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Description 

[0001 ] The present invention relates to an information 
processing method which utilizes an Intelligent agent 
that acts for the user, and an information processing ap- 
paratus which utilizes the same, particularly to an infor- 
mation processing method and an information process- 
ing apparatus that enable the intelligent agent to per- 
form in a portable information terminal, such as a PDA 
(Personal Digital Assistant) and a mobile telephone, that 
is limited in its resource. 

[0002] An intelligent agent system has been known 
as a~technique foFactlngTf oft he ^^Tn^nformalion 
processing in an information terminal. An agent is a unit 
of processing in software, provided as a program, and 
acts in autonomic in response to surrounding situations. 
The intelligent agent system is a system in which such 
an agent performs information processing in place of the 
user in an information terminal. 
[0003] The intellectual agent stores a demand from 
the user in a certain mode of expression, and performs 
intellectual processing for achieving the demand from 
the user. Such an intellectual processing calls for an in- 
formation terminal having a vast resource (in terms of 
memory capacity and processing ability of the CPU). For 
this reason, it has been impossible to have the intellec- 
tual agent operate in an information processing environ- 
ment of an information terminal that has only limited re- 
sources (mini resources) (such as a small memory ca- 
pacity and a low processing ability of the CPU). 
[0004] Conventionally, in order to allow the intelligent 
agentto act in the information terminal, a platform is built 
that provides an environment in which the agent will per- 
form processes. The platform includes a certain number 
of components (programs). In the agent, the demand 
from the user is managed by a goal script. The goal 
script includes an array of goals for which processing 
requests of the platform will be made. Each of the goals 
in the goal script makes an access to a corresponding 
component (program) on the platform, whereby a proc- 
ess for achieving the goal is performed on the platform. 
[0005] With the above, an amount of resource avail- 
able for the component on the platform is limited by the 
information terminal in which the platform resides. Es- 
pecially, in the platform of a portable information termi- 
nal such as a PDA and a mobile telephone, only a small 
memory is available for the information processing, with 
the processing ability of the CPU not ideally high. Yet, 
even under such a condition, the agent operates without 
any consideration to such limitations as an amount of 
resource (mainly memory resource) available on the 
platform, an amount of resource to be used by each of 
the components, and an expected amount of resource 
necessary for achieving each of the goals. 
[0006] Thus, the agent attempts to use a component 
that requires a large amount of resource, in an informa- 
tion terminal limited in the resource. As a result, the re- 
source is exhausted, resulting in a failure of the agent 



to perform properly. 

[0007] It is an object of the present invention to pro- 
vide an information processing method capable of run- 
ning the agent in resource-poor terminals such as a mo- 
5 bile telephone and a PDA, and to provide an information 
processing apparatus. 

[0008] According to an aspect of the present inven- 
tion, there is provided an information processing method 
of executing an information process to solve a provided 

10 preposition by at least one information processing ap- 
paratus having a resource, the method comprising: pre- 
paring a plurality of plans to solve the preposition, each 
'of the plansTncluding at least one process step; select- 
ing one executable plan among the plans according to 

*5 the resource of the information processing apparatus; 
and executing the process step included in the selected 
plan. 

[0009] According to another aspect of the invention, 
there is provided an information processing apparatus 

20 performing information processing by at least one infor- 
mation processing device which has a platform execut- 
ing a plurality of processes to solve a provided preposi- 
tion, using an agentto request execution of the process- 
es to the platform in stead of the user, the apparatus 

25 comprising: a planner configured to generate, in the 
platform, the plurality of processes to solve the prepo- 
sition; a sender configured to send a plurality of plans 
for execution of the processes from the platform to the 
agent to store them therein; a selector configured to se- 

30 lect, by the agent, one plan executable by the informa- 
tion processing device from the plans; and a request de- 
vice configured to request execution of the process of 
the selected plan from the agent to the platform. 
[0010] According to another aspect of the invention, 

35 there is provided a method of performing an information 
processing by at least one information processing ap- 
paratus which has a platform executing a plurality of 
processes to solve a provided preposition, using an 
agent to request execution of the processes to the plat- 

40 form in stead of the user, the method comprising: 

executing a plurality of processes to solve the prep- 
osition; sending a plurality of plans for execution of 
the processes to the agent to store it therein; and 
45 receiving a request for execution of the process of 
one plan executable by the information processing 
apparatus from the agent. 

[0011] According to another aspect of the invention, 
50 there is provided a method of performing an information 
processing by at least one information processing de- 
vice which has a platform executing a plurality of proc- 
esses to solve a provided preposition, using an agentto 
request execution of the processes to the platform in 
55 stead of the user, the method comprising: storing a plu- 
rality of plans for execution of the plurality of processes 
to solve the preposition; selecting one plan executable 
by the information processing device from the plans; 
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and requesting execution of the process of the selected 
plan to the platform in stead of the user. 
[001 2] The present invention can be implemented ei- 
ther in hardware or on software in a general purpose 
computer. Further the present invention can be imple- 
mented in a combination of hardware and software. The 
present invention can also be implemented by a single 
processing apparatus or a distributed network of 
processing apparatuses. 

[0013] Since the present invention can be implement- 
ed by software, the present invention encompasses 
computer code provided to a general purpose computer 
on any suitable carrier medium. The carrier medium can 
comprise any storage medium such as a floppy disk, a 
CD ROM, a magnetic device or a programmable mem- 
ory device, or any transient medium such as any signal 
e.g. an electrical, optical or microwave signal. 
[0014] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
scribed features. 

[0015] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a block diagram of an information process- 
ing apparatus according to a first embodiment of the 
present invention; 

Fig. 2 is a flowchart for illustrating a basic process- 
ing operation of the information processing appara- 
tus according to the first embodiment of the present 
invention; 

Fig. 3 is a diagram showing an example of a plan 
tree; 

Fig. 4 is a diagram showing a plan including a plu- 
rality of goals; 

FIG. 5 is a diagram showing a plan including only 
one goal; 

FIG. 6 is a diagram showing a plan tree profile; 
FIG. 7 is a diagram showing a platform profile; 
FIG. 8 is a diagram showing a component profile; 
FIG. 9 is a diagram showing a registration table of 
components; 

FIG. 10 is a block diagram of an information 
processing apparatus according to a second em- 
bodiment of the present invention; 
FIG. 11 is a diagram showing agent knowledge; 
FIG. 1 2 is a diagram showing another plan tree pro- 
file; 

FIG. 13 is a flowchart for illustrating a plan validity 
determination processing operation; 
FIG. 14 is a block diagram showing a principal por- 
tion of an information processing apparatus accord- 
ing to a third embodiment of the present invention; 
FIG. 15 is a flowchart for illustrating a processing 
operation in a migration component; and 
FIG. 1 6 is diagram for illustrating an example of how 
the present invention can be utilized. 



[0016] Hereinafter, embodiments of the present in- 
vention will be described with reference to the drawings. 

(First Embodiment) 

(1 ) Configuration of the Information Processing 
Apparatus 

[001 7] As a first embodiment of the present invention, 
description will cover functions of an agent (agent sys- 
tem) and functions of a platform, for information 
processing to achieve a demand from the user in an in- 
formation processing environment (mini resources) in 
which a memory has a small capacity and a CPU has a 
low processing ability. 

[0018] FIG. 1 shows a functional configuration of an 
information processing apparatus according to the first 
embodiment of the present invention. The information 
processing apparatus is built in a portable information 
terminal (information instrument) having mini resources 
such as a personal computer, a PDA and a mobile tel- 
ephone. A platform 2 operates in an execution environ- 
ment provided in the information processing apparatus. 
An agent 1 operating in an execution environment pro- 
vided in the platform 2 receives a proposition inputted 
by the user, and requests the platform 2 to carry out a 
process for solving the proposition. 
[0019] The platform 2 has a plurality of components 
12 for executing the process (or part of the process) re- 
quested by the agent 1 . The platform 2 provides an ex- 
ecution environment for the agent 1 and the compo- 
nents 12 to operate. 

[0020] The components 12 include, for example, a 
component that executes a process to establish a con- 
nection to Internet, a component that executes a proc- 
ess to generate a character string necessary for re- 
questing a search engine to perform an information 
search, a component that executes a process to make 
an inquiry of the search engine (i.e. to have the engine 
search) using the generated character string, a compo- 
nent that executes a process to obtain a web page, a 
component that executes a process to make the ob- 
tained web page displayable, and a component that ex- 
ecutes a process to make an inquiry of the user. The 
components 12, however, are not limited to those listed 
above. For example, a process executed by one of the 
above components may be divided into a plurality of 
sub-processes, and each of the sub-processes may 
represent an individual component. More specifically, 
for example, in order to obtain a web page, it is neces- 
sary to first connect to Internet, and then to specify a 
URL thereby obtaining the desired web page. These two 
stages in the process may be performed by two individ- 
ual components respectively. Further, the component 
for connecting to Internet may include a subcomponent 
for connecting to Internet via a dedicated communica- 
tion line and a subcomponent for connecting to Internet 
via a phone line. 
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[0021 ] For example, a personal computer has a large 
number of components. However, a portable informa- 
tion terminal is provided with a minimum necessary 
number of components due to its design limitation. 
[0022] The platform 2 can register, as shown in FIG. 
9 for example, identification information of the compo- 
nents 12 on a component registration device 1 1 , as nec- 
essary. The component identification information that al- 
lows identification of the process performed by the com- 
ponent may be e.g. a combination of a function name 
and an argument, or a function name itself. 
[0023] The agent 1 stores a plurality of solution meth- 
ods for solving the proposition inputted by the userTfach 
solution method includes a process request (goal) of at 
least one processing stage to be requested of the plat- 
form. In each of these solving methods, a plurality of 
plans is stored in the form of a plan tree, at a plan tree 
storage 4. Information related to each of the plans is 
stored in the form of plan tree profile, at a ptan tree pro- 
file storage 5. 

[0024] Here, there will now be described the plan, the 
plan tree, and the plan tree profile. Assume that the 
proposition inputted by the user is "Search for informa- 
tion, with "Roman Empire" as the search key" FIG. 3 
shows a plan tree prepared for this proposition. Accord- 
ing to FIG. 3, three plans (Plan A, Plan B and Plan C) 
are made in response to the proposition. These plans 
are interconnected as branches of the proposition input- 
ted by the user, forming a plan tree. 
[0025] Each of the plans has contents such as shown 
in FIG. 4. FIG. 4 shows what is contained in Plan A in 
FIG. 3. Plan A includes a request for processing a plu- 
rality of processing stages, i.e. an array of goals, to be 
requested of the platform 2 for solving the proposition. 
[0026] In FIG. 4, the solving method prepared in Plan 
A for solving the proposition includes: Goal G1 which is 
a process for generating a character string necessary 
for requesting of a first search engine as one of a plu- 
rality of search engines for a search; Goal G2 which is 
a process for executing the search by the first search 
engine using the generated character string; Goal G3 
which is a process for obtaining the first of web pages 
found by the search; Goal G4 which is a process for 
making displayable the obtained web page; ...; Goal G5 
which is a process for obtaining the n-th of web pages 
found by the search; Goal G6 which is a process for 
making displayable the obtained web page; and Goal 
G7 which is a process for displaying the prepared web 
pages. Note that, specifically, each of these goals is e. 
g. a function name and its argument (called component 
identification information, according to the present em- 
bodiment) of a process called by a corresponding one 
of the goals. 

[0027] The goals included in the plan A are sequen- 
tially solved (processed), in the order as described 
above, by appropriate ones of the components 12 on 
the platform 2, whereby web pages containing informa- 
tion related to "Roman Empire" are displayed on a dis- 



play screen of the information processing apparatus. In 
other words, the proposition has been solved. 
[0028] Plan B is for a search using another search en- 
gine (a second search engine) which is different from 

5 the one used in Plan A. Otherwise, contents of the plan 
are generally the same as shown in FIG. 4. 
[0029] As shown in FIG. 5, Plan C includes Goal 11 
which is a process for making an inquiry of the user. For 
example, if the given proposition is not solved by the 

10 execution of Plan A, then as an alternative solution at- 
tempt, Plan Bis executed, and if Plan B still cannot solve 
the proposition, then Plan C Is executed, thereby solic- 
Mng the user for a decision as to the next action to take. 
[0030] As shown in FIG. 6 for example, the plan tree 

15 profile describes for each of the plan trees and for each 
of the plans included in the plan tree, such information 
as overall program size (kilo bytes) of the components 
expected to be used for executing the entire plan, and 
an amount of processing time necessary when the en- 

20 tire plan is executed on the platform 2 on which the agent 
1 is operating. Further, the plan tree profile may include 
priority information based on which of Plan A and Plan 
B can give a search result of a higher quality. The profile 
information is provided by a planner component which 

25 js a component characteristic to the aspect of the 
present invention and will be described later. 
[0031] In FIG. 6, since the first search engine used in 
Plan A is superior to the second search engine used in 
Plan B, Plan A is given a higher priority than Plan B. 

30 [0032] The plan tree and plan tree profile are control- 
led by a plan tree controller 6. Specifically, registration 
deletion, rewriting and so on of these data are per- 
formed. 

[0033] The plan tree controller 6 makes reference to 

35 a plan tree profile stored in a storage 5 and the platform 
profile of the platform 2 on which the agent 1 is now op- 
erating, and selects a plan from a plan tree shown in e. 
g. FIG. 3, takes a goal not solved yet, out of the selected 
plan, and generates a goal solution request for request- 

40 ing the platform 2 to solve this unsolved goal. The plat- 
form 2 that receives the process goal through the goal 
solution request, selects one or a plurality of compo- 
nents in order to solve (process) the goal, and let one 
or plural components to execute the process. 

45 [0034] The platform profile is stored in a platform stor- 
age 9 of the platform 2, and includes information about 
the current execution environment of the platform 2 (at 
least an execution environment of the information ter- 
minal in which the platform resides), and includes such 

so information as shown in FIG. 7, as currently available 
memory capacity (a capacity of a memory currently 
mounted (an amount of memory resource)), and ability 
of the CPU (speed for example). 
[0035] The plan tree controller 6 makes reference to 

55 the platform profile and the plan tree profile as shown in 
FIG. 7, of the platform 2, and selects a plan that has a 
size loadable in the memory area currently available for 
the platform 2 and has the shortest processing time or 
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the highest priority. Further, the plan tree controller 6 se- 
quentially takes, out of the selected plan, a goal not 
achieved yet, and generates a goal solution request in- 
cluding at least the content of the goal (at least the com- 
ponent identification information). 
[0036] The goal solution request is sent to a goal so- 
lution request manager 7, and from there sent to a com- 
ponent detector 10 in the platform 2. 
[0037] Each of the components 12 included in the 
platform 2 and run in the platform 2 provided as the ex- 
ecution environment includes a component profile stor- 
age 13 for storing a component profile, and a goal solu- 
tion device 14. The goal solution device 14 executes, 
for example, a program that includes process descrip- 
tion as the given component. 
[0038] As shown in FIG. 8 the component profile in- 
cludes, for example, such information as identification 
information of the corresponding component, size of the 
component itself, size of work area necessary for exe- 
cution of a process specific to the component, or a total 
value of these two (hereinafter, this total value will be 
simply called memory required quantity of the compo- 
nent, for simplicity), and an amount of processing time 
necessary when the component is executed on the plat- 
form 2. 

[0039] The component detector 1 0 of the platform 2 
detects a component suitable for solving the goal includ- 
ed in the goal solution request. Each goal in each plan 
on the plan tree includes component identification infor- 
mation, i.e. a function name and an argument for solving 
the goal. The component detector 1 0 detects a compo- 
nent that includes the function identified by the function 
name included in the goal. At this time, the component 
detector makes reference to the platform profile and a 
component identification information registered on the 
registration table of the component registration device 
11 as shown in FIG. 9, and search for example, for a 
component for solving the given goal (a component 
identified by the function name included in the given 
goal). If such a component exists on the registration ta- 
ble, reference is made to the component profile of the 
component, to see an amount of memory to be used by 
the component, and detection is made for a component 
of a size within the memory size available for the plat- 
form 2. If more than one components exist for solving 
the given goal (if a plurality of components have the 
same function name), one component whose size is not 
greater than the memory size available for the platform 
2 and whose processing time is the shortest is detected. 
[0040] If the components registered on the registra- 
tion table do not include one suitable for solving the giv- 
en goal, an arrangement may be such that the compo- 
nent detector 10 makes direct access to profiles of the 
components not registered on the registration table so 
as to find a suitable component. In such an arrange- 
ment, if a suitable component is found, identification in- 
formation of this particular component is registered on 
the registration table by the component registration de- 



vice 11. 

[0041] The registration table of the component regis- 
tration device 11 may have registration of the compo- 
nent profile itself. For example, assume that the goal is 

5 to perform a process for connecting to Internet. Then 
assume further that there are two components for solv- 
ing this goal: one is a component that executes a proc- 
ess of connecting to Internet via a dedicated communi- 
cation line, and the other is a component that executes 

10 a process of connecting to Internet via a telephone line. 
In this case, if their respective memory uses are smaller 
than the size of memory available for the platform 2, and 
if the former has a shorter processing time, the former 
component is detected. 

15 [0042] A component unique to the present embodi- 
ment is a planner component, which makes a plan, i.e. 
a plurality of solving methods each including a request 
(goal) for processing of at least one processing stage to 
be requested of the platform for solving a given goal (in- 

20 eluding a proposition inputted by the user). There are a 
plurality of planner components for each type of goals 
such as search, scheduling and agent migration. 
[0043] Here, for the simplicity of description, a 
(search) planner component that makes a plurality of 

25 (web page) search plans will be described. The search 
planner component stores a plurality of plans using dif- 
ferent search engines, in the form of e.g. a table. Fu rther, 
for each of the plans, a priority is registered correspond- 
ingly to the profile of the plan. The priority is determined 

30 on the basis of an entire program size (kilo bytes) that 
includes all the programs expected to be used for the 
execution of the entire plan, a processing time (which 
depends on the ability of the CPU in the information ter- 
minal, i.e. an execution environment) necessary for the 

35 execution of the entire plan on the platform 2 on which 
the agent 1 is operating currently, and expected quality 
of search results which depends on the ability of search 
engines. As a result of receiving and processing the goal 
solution request, a plurality of plans and their profiles 

^0 are sent back to the agent 1 via the platform 2, where- 
upon a registration of a plan tree is made on the agent 

1 , as well as a registration of a corresponding plan tree 
profile. 

[0044] An input/output device 3 include a keyboard, a 
45 mouse and so on, through which the user makes an in- 
put of a proposition to the agent 1 , and enters other re- 
quests, commands and so on to the information termi- 
nal. Further, the device also serves for displaying results 
of the processing made by the components, on a display 
so screen (display device). 

(2) Processing Operation of the Information Processing 
Apparatus 

55 [0045] Reference will be made to a flowchart in FIG. 

2, and an operation of the information processing appa- 
ratus in FIG. 1 will be described. Now, an assumption is 
made that the user has inputted to the agent 1 a prop- 
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osition "Search for information, with Roman Empire as 
the search key." (Step S1). This proposition is, for ex- 
ample, converted into a combination of a function name 
of a planner component that makes a search plan and 
a search key "Roman Empire" as an argument for the 
function, and then stored in the storage 4. The plan tree 
controller 6 generates a goal solution request, with the 
inputted proposition as the first unsolved goal, and then 
outputs it to the component detector 1 0 (Step S2). 
[0046] In order to detect a component for solving the 
given goal, the component detector 10 first searches 
components registered on the registration table for 
those that have the function name specified in the goal. 
If there is no such component found on the registration 
table, component profiles of other components residing 
on the platform 2 are directly accessed, whereby the 
search is continued for the component identified by the 
specified function name (Step S3). 
[0047] If at least one component is found in such a 
way, a selection is made for one of these components 
that is executable within the memory capacity available 
for the platform 2. If the selection gives more than one 
components, then a component that has the shortest 
processing time is selected. 

[0048] The component detector 1 0 detects a planner 
component that makes a search plan (Step S4, Step 
S5), and gives the goal solution request to this planner 
component (Step S6). As a result, the planner compo- 
nent makes a plurality of plans and their respective pro- 
files as shown in FIGS. 3 and 4. These plans and profiles 
are sent, via the component detector 1 0, to the goal so- 
lution request manager 7 and the plan tree controller 6. 
The plans thus generated are stored at the plan tree 
storage 4 in the form of a plan tree for solving the given 
proposition. The profiles of the plans are, as shown in 
FIG. 6, stored at the plan tree storage 4 in the form of a 
plan tree profile (Step S7, Step S8). 
[0049] Next, the agent 1 uses the plan tree controller 
6 to check if there is any plan not selected yet (Step S9). 
If there is no plan that has not been selected (or if none 
of the existing plans could give a solution), the agent 1 
ceases its operation. Otherwise, the plan tree controller 
6 makes reference to the platform profile as shown in 
FIG. 7 and the plan tree profile as shown in FIG. 6, of 
the platform 2, and selects from a plurality of the plans 
on the plan tree a plan that has a program size loadable 
onto the memory currently available for the platform 2 
and the shortest processing time or the highest priority 
(Step S9, Step S10). 

[0050] Further, the plan tree controller 6 takes a goal 
that is not solved yet, out of the selected plan, and gen- 
erates a goal solution request which includes descrip- 
tion of the goal (at least component identification infor- 
mation) (Step S11 , Step S12). If Step S11 finds no goal 
that is not solved yet, then this means that the agent 1 
has solved all the goals and its mission to act for the 
user's request has been over. Thus, the agent 1 ceases 
its operation. 



[0051] The goal solution request is sent via the goal 
solution request manager 7 to the component detector 
1 0 in the platform 2. The component detector 1 0 makes 
reference to the given goal solution request and to each 

5 of the component identification information (e.g. func- 
tion name) registered on the registration table, and 
checks if there is any component on the register that is 
identified by the component identification information (e. 
g. function name) contained in the goal solution request. 

10 |f there is a registration, then the component detector 
10 makes reference to the component profile and the 
platform profile of the identified component, and detects 
the component if it is executable within the memory ca- 
pacity available for the platform 2. If there is a plurality 

15 of such components (i.e. if there is a plurality of compo- 
nents that have the same function name and are exe- 
cutable within the memory capacity available for the 
platform 2), then the component detector 1 0 selects one 
which has the shortest processing time, as a component 

20 suitable for solving the goal specified in the goal solution 
request. 

[0052] If the registration table contains no component 
having the same function name as specified in the goal 
solution request, the component detector 10 makes di- 

25 rect access to component profiles of other components 
not registered on the registration table, thereby contin- 
uing the search for a suitable component (Step S13). 
[0053] It should be noted here that when the compo- 
nent detector 1 0 detects a component suitable for solv- 

30 ing the goal specified in the given goal solution request, 
there may be a mutual communication between the 
component detector 10 and the goal solution request 
manager 7 for making determinations. 
[0054] If the component detector 10 has detected a 

35 component suitable for solving the goal (Step S1 4), then 
the goal solution request is given to the goal solution 
device 1 4 of the detected component, whereby the goal 
is solved (Step S15, Step S16). Resulting data from the 
solution (processing) by the goat solution device 14 is 

40 given from the platform 2 to the agent 1 . For example, 
in the goal solution request manager 7 the processing 
result data for each goal is stored in a storage 8 (Step 
S1 7). The plan tree controller 6 deletes the solved goal 
(or attaches a flag that means "Solved"), and when all 

45 of the goals in the selected plan have been solved, de- 
letes the plan. Then the operation goes back to Step S9, 
where the cycle described as the above is performed for 
another of the unsolved problems contained in the se- 
lected plan. 

so [0055] It should be noted that when detecting a com- 
ponent suitable for the given goal solution request, the 
component detector 10 may generate specifications of 
the necessary component (e.g. function name, program 
size and size of required work area for the operation) 

55 based on the goal solution request and the platform pro- 
file, and send the specifications to the component reg- 
istration device 11. With this arrangement, the compo- 
nent registration device 11 searches for a component 
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that fulfills the given specifications, and a component 
found is dynamically added. 

[0056] If the detection has found no component suit- 
able for solving the goal specified in the given goal so- 
lution request, or if the goal solution device 14 fails to 
solve the goal (Step S14), the agent 1 is informed of 
such a situation, and the operation goes back to Step 
S9, where the plan tree controller 6 in the agent 1 selects 
another plan (alternative plan) which has not been tried 
yet and can replace the plan that has failed, in the same 
way as described above (Step S10). If the alternative 
plan is selected, the operation goes to Step 11, where 
unsolved goals are sequentially taken out of the plan, 
and the process proceeds as has been described. On 
the other hand, if there is no alternative plan, then the 
agent aborts the process (Step S10). 

(3) Advantages of the First Embodiment 

[0057] As has been described so far, according to the 
first embodiment, the proposition is solved by execution 
of the following processes: (1) A plurality of plans for 
solving a proposition inputted by the user are stored in 
advance in the agent 1 . (2) The agent 1 selects from the 
stored plans a plan suitable for an execution environ- 
ment (memory capacity and CPU ability) of the platform 
2, and requests the platform 2 to execute each process 
contained in the selected plan. (3) Upon reception of the 
request, the platform 2 performs each of the requested 
processes thereby solving the proposition, by using a 
component executable within the execution environ- 
ment of the platform. (An amount of memory used by 
the component (a total of a program size and a work 
area size) must be within a range of memory capacity 
given as the execution environment). 
[0058] According to the present embodiment, the 
agent 1 can be run by e.g. a personal computer which 
is an information terminal under a favorable execution 
environment, provided with a platform including a com- 
ponent that makes a plurality of plans, a large memory 
capacity, and a highly powerful CPU. In addition, by reg- 
istering a plurality of plans in the agent 1 in advance, 
even if the agent 1 has been moved onto e.g. a portable 
information terminal of a poor execution environment, 
provided only with a minimum necessary number of 
components (at least lacking a component that makes 
a plan (the planner component)), it is still possible to se- 
lect from the stored plans an executable plan which is 
suitable for the execution environment of the particular 
portable information terminal. Therefore, it becomes 
possible to flexibly run the agent in each of different in- 
formation terminals having different memory capacities 
and CPU abilities, in accordance with a given execution 
environment unique to the information terminal, thereby 
to process in autonomic the proposition given by the us- 
er. 



(Second Embodiment) 

[0059] According to the first embodiment, when the 
agent 1 is run on any of the platforms 2 respectively built 
5 in information processing apparatuses having different 
execution environments, the agent 1 selects a plan 
which is executable within a given execution environ- 
ment. 

[0060] According to a second embodiment, each of 
10 the plans on the plan tree stored in the agent 1 is gen- 
erated using agent knowledge stored in advance in the 
agent 1 , by a planner component that generates a plu- 
rality of plans based on knowledge of the agent. 
[0061] FIG. 10 shows a function configuration of an 
15 information processing apparatus according to the sec- 
ond embodiment. Note that components identical with 
those in FIG, 1 are indicated respectively by the same 
reference codes, and description will only cover differ- 
ences in the configuration and operation of the informa- 
tion processing apparatus in FIG. 10 from the first em- 
bodiment shown in FIG. 1 . 

[0062] The agent 1 includes a storage 15 storing the 
agent knowledge, and a plan validity determiner 16 that 
checks if a currently stored plan is valid or void at a time 
when the agent knowledge stored in the plan profile stor- 
age 5 has been updated. 

[0063] The agent knowledge may include knowledge 
set forth by the user as well as knowledge set forth 
based on platform knowledge stored in the platform 2. 
The agent knowledge set by the user includes for ex- 
ample, conditions on making plans such as; preference 
for processing time (priority on processing time) in mak- 
ing the plans (i.e. to make plans each having as short a 
processing time as possible), preference for the amount 
of execution environment (priority on resource saving) 
in making the plans (i.e. to make plans each executable 
by processing means (program) that occupies as small 
memory resource as possible), and preference for qual- 
ity (priority on quality) in which quality of processed data 
in each plan is given priority in making the plans. 
[0064] The platform 2 stores in a storage 1 7 platform 
knowledge, which is a list of information such as re- 
source and functions that can be offered by the platform 
2, and settings made by the user (in essence, a list of 
all or part of information about the execution environ- 
ment of the platform 2). The agent 1 makes reference 
to such a platform knowledge, and sets fourth the agent 
knowledge that includes for example, functions availa- 
ble on the platform 2 (such as a speech processing func- 
tion and video processing function), and component-re- 
lated information such as about process configuration 
that the process in each of the components is divided 
into sub-processes, or integrated into major clusters. 
[0065] The agent 1 attaches identification information 
to each piece of the agent knowledge and makes stor- 
age in the form as shown in FIG. 1 1 . The agent knowl- 
edge can be updated at any time by the user, and is 
updated every time the platform knowledge of the plat- 
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form 2 is changed. 

[0066] According to the second embodiment, further, 
there is a unique planner component 12. The planner 
component 12 has the same configuration as the plan- 
ner component already described earlier, but performs 
a process slightly different from the process performed 
by the planner component 12 according to the first em- 
bodiment. Specifically, the agent knowledge of the 
agent 1 is utilized when making a plurality of plans. More 
specifically, according to the present embodiment, the 
planner component selects from the plurality of plans 
stored within itself, a plan correspondingly to each agent 
knowledge, adds, to the plan, identification Information 
of the agent knowledge used as a selection standard 
(generation standard) for the selection, and sends it 
back to the agent 1 via the platform 2. 
[0067] As has been described earlier for the first em- 
bodiment, according to the present embodiment again, 
upon reception of a goal solution request, the planner 
component 1 2 makes reference to the agent knowledge 
as shown in FIG. 11 and makes a plurality of plans for 
solving the given goal (i.e. herein, the proposition input- 
ted by the user). Specifically, for example, according to 
FIG. 1 1 , Plan A is draw up, using pieces of agent knowl- 
edge identified by the reference code "IT3" and "ITS", 
Further, Plan B is draw up, using pieces of agent knowl- 
edge identified by the reference code "IT1" and "ITS". 
[0068] The plans thus made and the relevant profile 
information (size) for each of the plans are given to the 
agent 1 . At this time, each of the profile information in- 
cludes, not only the size and processing time as de- 
scribed above, but also the identification information of 
the agent knowledge used when making the plan. FIG. 
12 shows an example of how storage of this profile of 
the plan tree profile is made in the agent 1 . For example, 
in the state shown in FIG. 11 , in which the agent knowl- 
edge of the agent 1 is not updated yet, plans currently 
stored in the agent 1 are all valid and selectable. There- 
fore, according to the plan tree profile shown in FIG. 12, 
all plans are labeled valid. 

[0069] Let's take a case for example, that the user has 
deleted a piece of agent knowledge identified by the 
identification information "IT1" out of the agent knowl- 
edge shown in FIG. 11 . Description will now cover how 
the agent 1 will response to such a condition, with ref- 
erence to a flowchart shown in FIG. 1 3. When the agent 
knowledge has been updated (Step S21), the agent 1 
has the plan validity determiner 1 6 discern if there is any 
plan invalidated due to the update of the agent knowl- 
edge. Specifically, in this case, if there is any plan made 
by using the agent knowledge that has been deleted, 
the plan (Plan B in this particular case) is discerned as 
invalid (Step S22). The plan found to be invalid is labeled 
as "invalid" on the plan tree profile. Alternatively, the pro- 
file itself of Plan B may be deleted. 
[0070] Now, assume that the platform knowledge has 
been updated, and there has been a configuration 
change, for example, from a sub-divided configuration 



to an integrated configuration. A note should be made 
here for the terms "the component of the sub-divided 
configuration" and "the component of the integrated 
configuration". For example, in order to obtain a web 
5 page, it is necessary to first connect to Internet, andthen 
to specify a URL thereby obtaining the desired web 
page. These two stages in the process are performed 
by a single component in the component of the integrat- 
ed configuration. On the other hand, these two stages 
10 in the process are performed by different components 
in the component of the divided configuration. 
[0071] Now, imagine that an update has been made 
to platfomf knowledge, and processing operation con- 
figuration has been changed from a sub-divided config- 
15 uration to an integrated configuration. The change in the 
update is reflected onto the agent knowledge. For ex- 
ample, in the agent knowledge shown in FIG. 11, the 
agent knowledge identified by the identification informa- 
tion "ITS" is changed to a component identified by the 
identification information "IT4" which is a the sub-divid- 
ed configuration. Along with this change, for example, 
each of the plans on the plan tree shown in FIG. 1 2 be- 
comes un-executable on the current platform, and thus 
becomes "invalid" (though this is an extreme case), and 
therefore excluded from the selectable items. 
[0072] According to the platform 2 which has the plan- 
ner component, an arrangement may be such that upon 
updating of the agent knowledge, the planner compo- 
nent may receive a goal solution request of a goal that 
is the root for which the current plan tree has been made, 
and then newly makes a plurality of plans by using the 
updated agent knowledge, thereby updating the plan 
tree stored in the agent 1 . 

[0073] For example, when the platform 2 does not 
have a planner component due to a poor execution en- 
vironment with limited memory resource such as in a 
portable information terminal, upon updating of the 
agent knowledge, the only operation performed is by the 
plan validity determiner 1 6 to discern whether each of 
the plans on the stored plan tree is valid or invalid. The 
invalidated plans are excluded from selectable items in 
Step S9 in FIG. 2. 

[0074] As has been described so far, according to the 
second embodiment, each of the plans on the plan tree 
is managed with identification information for the rele- 
vant agent knowledge, on the plan tree profile. There- 
fore, if the agent knowledge is updated due to setting 
change by the user or change in the execution environ- 
ment of the platform 2, the agent 1 makes an autono- 
mous decision accordingly, discerning which of the 
plans in the stored plan tree should be excluded (inval- 
idated) from selectable items. Therefore, the agent 1 is 
capable of selecting a suitable plan executable in a lim- 
ited execution environment such as on a platform 2 built 
without a planner component, in an environment limited 
in the resource of memory such as in a portable infor- 
mation terminal. Therefore, it becomes possible to run 
the agent in each of information terminals having differ- 
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ent memory capacities and CPU abilities, in accordance 
with a given execution environment unique to the infor- 
mation terminal, thereby to process in autonomic the 
proposition given by the user. 

{Third Embodiment) 

[0075] The agent 1 is capable of operating on a plat- 
form built on an information processing apparatus (here- 
inafter called information terminal 1 00) as well as capa- 
ble of being migrated onto another (or more) information 
processing apparatuses (hereinafter called information 
terminals TOT), and operating as an agent on a platform 
built in the destination information terminal 101 . The mi- 
grating operation will not be described in detail, but there 
is at least a need that certain specific data, i.e. the plan 
tree, the plan tree profile, and processing results for the 
goals stored in the storage 8, should be moved to and 
registered on the agent on the destination information 
terminal 1 01 . Thus, the following description of the third 
embodiment will elaborate processing operation for 
transferring the specific data stored in the agent residing 
in the information terminal 100, for registration in the 
agent residing in the information terminal 101. 
[0076] FIG. 14 shows principal portions respectively 
of function configurations of the information terminals 
100, 101 involved in the transfer of the specific data 
stored in the agent residing the information terminal 1 00 
for the registration in the agent residing in the informa- 
tion terminal 101 . The information terminal 100 and the 
information terminal 101 are connected with each other 
via a predetermined network (such as Bluetooth, USB, 
and Ethernet). 

[0077] In the third embodiment, at least the platform 
2 of the information processing apparatus from which 
the specific data is transferred for the registration in the 
other information processing apparatus is provided with 
a component called migration component. The migra- 
tion component is a component whose main task is to 
execute a process of reducing an amount of the specific 
data in the agent 1 residing on the platform 2 to a size 
suitable to an execution environment of the destination 
information processing apparatus. 
[0078] Reference is made first to a flowchart shown 
in FIG. 15, to describe a processing operation of the mi- 
gration component on the information terminal 100. 
[0079] After the information terminal 100 and the in- 
formation terminal 1 01 have been connected via a pre- 
determined network, in each of the information termi- 
nals, the platform 2 is activated. At this time, an agent 
data volume reducer 65 of a migration component 62 on 
the information terminal 100 reads a platform profile in 
the counterpart information terminal 101 (Step S31). 
The agent data volume reducer 65 makes reference at 
least to a size of memory resource recorded in the plat- 
form profile, and performs the operation of reducing part 
of the specific data, or more specifically the data stored 
in the storage 8, within its data reducing capability, if the 



amount of the specific data is too large to be stored in 
the memory of the information terminal 1 01 (Step S32). 
The resulting amount of the specific data as a whole is 
stored in a component profile 63 of the migration com- 
5 ponent 62 as its own profile (Step S33). Alternatively, 
the migration component may give the size information 
of the memory resource of the destination information 
terminal 101 , to the agent 1 via the platform 2. Further, 
the information terminal 1 00 may have a plurality of the 
10 migration components 62 each having a different size 
into which the data is reduced. 
[0080] Next, assume that the user has inputted a 
propositidrTsaylng "Move from the information terminal 
1 00 to the information terminal 1 01 ". A process that cor- 
15 responds to this proposition is the same as shown in 
FIG. 2. Specifically, in this case, the given proposition is 
converted at least into a function name of the migration 
component and an argument if the function requires an 
argument, and then stored in the plan tree storage 4 
(StepSI). 

[0081] Alternatively, the inputted proposition may, for 
example, be converted into a function name of a planner 
component that makes a plurality of migration plans, 
and an argument if the function requires an argument, 
and then stored in the plan tree storage 4. In this case, 
first, Step S1 to Step S8 are performed. Then, the plan- 
ner component that makes the migration plans makes 
a plan tree comprising a first plan including at least one 
goal containing e.g. at least a function name of the mi- 
gration component and an argument if the function re- 
quires an argument, and a second plan including one or 
a plurality of goals for soliciting the user (or notifying the 
user). Of course, three or more plans may be made. 
[0082] The plan tree controller 6 generates a goal so- 
lution request, using the given proposition or the first 
goal of the above first plan as an unsolved goal, and 
sends the request to the component detector 1 0 (Step 
S2). 

[0083] In this case, the component detector 10 de- 
tects the migration component 62. However, if the plat- 
form 2 has a plurality of migration components each 
having a different size into which the data is reduced, 
the platform storage 9 of the destination information ter- 
minal 101 is read. Then, comparison is made between 
an amount of memory resource in the read data and at 
least an amount of specific data as after the volume re- 
duction operation in each of the component profiles 63 
of the migration components 62. In this way, a migration 
component 62 that reduces the specific data into a size 
loadable onto the memory area available for the plat- 
form 2 is selected. If there is a plurality of such migration 
components, further selection is made for a migration 
component having the largest amount of the specific da- 
ta. (Alternatively, a migration component having the 
least amount may be selected.) 
[0084] When the migration component 62 th us detect- 
ed or selected is given the goal solution request (Step 
S3 to Step S5 and Step S15), the migration component 
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62 makes an agent migration conductor 64 send the 
specific data, which is the data after the reduction by the 
selected migration component 62, to the platform 2 of 
the destination information terminal 1 01 , via the network 
(Step S1 6). This generally completes the processing op- 
eration of the information terminal 100. 
[0085] The specific data sent from the inf ormation ter- 
minal 1 00 is received by an agent migration admission 
device 71 of the platform 2 in the information terminal 
1 01 . The agent migration admission device 71 registers 
the received specific data on the agent 1 residing in the 
platform 2 of the information terminal 101 . Specifically, 
out of the specific datarthe plan tree and the plan tree 
profile are respectively registered on the plan tree stor- 
age 4 and the plan profile storage 5 of the platform 2 in 
the information terminal 101 , whereas the reduced data 
originally stored in the storage 8 of the agent 1 in the 
information terminal 1 00 is stored in the storage 8 of the 
agent 1 in the information terminal 101 . 
[0086] It should be noted here that the processing op- 
eration of selecting the migration component for the re- 
duction of the specific data is not limited to the case de- 
scribed above. For example, each migration component 
on the information terminal 1 00 may obtain, for updating 
its own profile, a platform profile (at least an amount of 
memory resource) of the destination information termi- 
nal 101 , and then gives this platform profile to the plat- 
form 2 in the information terminal 100. Then, upon re- 
ception of the goal solution request, the component de- 
tector 10 of the platform 2 makes comparison between 
the platform profile (the amount of memory resource) of 
the destination and the component profile of the migra- 
tion component 62, thereby detecting or selecting an op- 
timum migration component, in the same way as de- 
scribed above. 

[0087] According to the third embodiment, when a 
specific data held by an agent residing in the information 
terminal 100 such as a personal computer is registered 
on an agent residing in the information terminal 101 
which has a limited execution environment poor in mem- 
ory resource such as a portable information terminal, 
and if an amount of the specific data is too large to be 
entirely registered on the information terminal 101 , the 
information terminal 100 makes its migration compo- 
nent 62 reduce the specific data held by the agent 1 . In 
other words, the plan tree, the plan tree profile, and part 
of processing results for goals accumulated in the stor- 
age 8 (specifically, processing results for goals accumu- 
lated in the storage 8), are reduced into a size to fit into 
the execution environment (i.e. to fit into an amount of 
memory resource) of the destination information termi- 
nal 101 . More specifically, a plurality of migration com- 
ponents each having a different size into which the data 
is reduced are prepared in advance, and from these mi- 
gration components, selection is made for one which 
performs the data reduction operation most suitably for 
the execution environment of the destination informa- 
tion terminal 101. 



[0088] In such a way as described above, if the agent 
cannot be migrated, as a specific data currently held by 
the agent 1 in the information terminal 100 cannot be 
registered entirely on the agent 1 in the information ter- 
5 minal 101, reduction is made to the specific data held 
by the agent 1 in a way suitable to the execution envi- 
ronment of the destination information terminal 101. 
Specifically, data not relevant to a main operation (such 
as selecting of plans) of the agent, i.e. part of data (re- 
w producible by the agent 1 through operation using the 
rest of the specific data) is deleted and then the reminder 
is registered on the information terminal 101 . 
[0089] If there is ho suitable migration component 62 
capable of reducing the data to fit to the execution en- 
's vironment of the information terminal 1 01 , an arrange- 
ment should simply be that an alternative plan, for ask- 
ing the user for an alternative or for notifying the user 
about the inability to migrate, is selected and executed. 
[0090] The above arrangement enables to know in 
advance whether or not specific data held by the agent 
can be properly registered on a target information ter- 
minal (whether or not a migration of an agent is achiev- 
able). An arrangement may be such that the goal solu- 
tion request manager finally communicates with the 
component detector, and tries another alternative goal 
if the migration is not possible. 
[0091] The configurations and operations so far de- 
scribed for the first to the third embodiments are advan- 
tageous in the following situations. As shown in FIG. 1 6, 
assume that the user turns on a personal computer 201 
at his office, activates the agent 1 , and inputs to the 
agent 1 a proposition as in the first embodiment, that 
says, "Search for information, with Roman Empire as 
the search key." The user gets a relevant plan tree, a 
plan tree profile and processing results. The user can 
register these specific data on his portable information 
terminal (such as a PDA and a mobile telephone) 202. 
(In other words, the agent 1 can be migrated to the in- 
formation terminal 202). On his way home, the user can 
activate the agent 1 on the portable information terminal 
202. Further, getting back home, the user can once 
again migrate the agent finally to his personal computer 
203 at home. 

[0092] In this case, the personal computer 201 is rep- 
resented by the information terminal 100 in FIG. 14, 
whereas the portable information terminal 202 is repre- 
sented by the information terminal 101 in FIG. 14. 
[0093] In order for the above described function to be 
realized, the platform 2 in the portable information ter- 
minal 202 must be provided with a minimum necessary 
number of components (at least the planner component 
may not be provided in most cases), at least a configu- 
ration such as shown in FIG. 1 , and an agent migration 
admission device 71 such as shown in FIG. 14. Similar- 
ly, function of an agent operating on the platform 2 of 
the portable information terminal 202 has a configura- 
tion such as shown in FIG. 1. In other words, according 
to the portable information terminal 202, it is also pos- 
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sible for the user on his way back home for example, to 
make the agent 1 perform operations as shown in FIG. 
2 that uses the stored plan tree, within a given execution 
environment. 

[0094] Migration of the agent 1 from the portable in- 
formation terminal 202 to the home personal computer 
203 can be performed without taking consideration into 
an amount of memory resource, just as conventionally, 
by simply registering the entire data without reducing the 
specific data. 

[0095] According to the embodiments as described 
above, the processes that the agent oneself must do are 
allocated to a plurality of components in the platform. 
These components execute processing of the agent at 
need. 

[0096] As a result, the throughput of the agent is re- 
duced. In this time, the agent checks how much respec- 
tive components use resources, and the strategy that 
makes the component which use a few resources exe- 
cute by priority is worked out. A plan tree is used to work 
out a strategy. This plan tree comprises a plan including 
some procedures to search the proposition "Roman Em- 
pire". When the goal in the plan is input to the compo- 
nent, the goal is solved with the component. When this 
goal is solved, another goal is read from the plan, and 
input to the component .In this way, when the goal of the 
plan is solved in turn and a result with respect to the 
proposition is obtained, this result is given to the agent. 
The agent is a subject to solve a proposition, and an 
actual process is performed by the component. 
[0097] The embodiments of the present invention in- 
tend to process enough information by means of equip- 
ment of resource saving. Therefore, the agent oneself 
determines how much a component employs a memory 
source, and the agent selects the component which 
works with a few resources. 

[0098] The methods described for the first to the third 
embodiments can also be stored and distributed as 
computer executable programs in the form of a DVD, a 
CD-ROM, a floppy disc, a solid memory, an optical disc, 
and other recording media. 

[0099] The methods according to the embodiments of 
the present invention can also be stored and distributed 
as computer executable programs in the form of a mag- 
netic disc (such as a floppy disc and a hard disc), an 
optical disc (such as a CD-ROM and DVD), and other 
recording media such as a semiconductor memory. 
[0100] As has been described, the present invention 
enables to let an agent act flexibly in each of a plurality 
of information terminals having different execution en- 
vironment such as memory resource and ability of the 
CPU, in accordance with each of the given execution 
environments. 



Claims 

1 . An information processing method of executing an 



information process to solve a provided preposition 
by at least one information processing apparatus 
having a resource, the method characterized by 
comprising: 

5 

preparing a plurality of plans to solve the prep- 
osition, each of the plans including at least one 
process step; 

selecting one executable plan among the plans 
10 according to the resource of the information 

processing apparatus; and 
executing the process step included in the se- 
lected plan. 

15 2. A method according to claim 1 , characterized In 
that the preparing step includes preparing the plans 
having resource conditions necessary for execution 
of plans. 

20 3. A method according to claim 1, characterized in 
that the preparing step includes drawing up the 
plans based on conditions set by a user as a refer- 
ence for creation of the plans or conditions deter- 
mined by the resource of the information processing 

25 apparatus, and the selecting step includes deter- 
mining at least one plan to be excluded from the 
plans to be selected, according to the conditions 
changed. 

30 4, A method according to any preceding claim, char- 
acterized by including reducing, in quantity, specif- 
ic data stored in one of a plurality of information 
processing apparatuses to adapt to the other there- 
of and registering the specific data reduced in quan- 
35 tity to said the other of the information processing 
apparatuses. 

5, A method of performing an information processing 
by at least one information processing apparatus 

40 which has a platform executing a plurality of proc- 
esses to solve a provided preposition, using an 
agent to request execution of the processes to the 
platform in stead of the user, the method charac- 
terized by comprising: 

45 

preparing, in the platform, the plurality of proc- 
esses to solve the preposition; 
sending a plurality of plans for execution of the 
processes from the platform to the agent to 
50 store them therein; 

selecting, by the agent, one plan executable by 
the information apparatus from the plans; and 
requesting execution of the process of the se- 
lected plan from the agent to the platform. 

55 

6. A method according to claim 5, characterized In 
that the preparing step includes preparing the plans 
having resource conditions necessary for execution 
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of the plans. 

7. A method according to claim 5, characterized in 
that the preparing step including drawing up the 
plans based on a condition set by a user as a ref- 
erence for creation of the plans or a condition de- 
termined by the resource of the information 
processing apparatus, and the selecting step in- 
cludes determining at least one plan to be excluded 
from the plans to be selected, according to the con- 
dition changed. 

8. A method according to any of claims 5 to 7, which 
includes reducing, in quantity, specific data stored 
in one of a plurality of information processing appa- 
ratuses to adapt to the other thereof and registering 
the specific data reduced in quantity to said the oth- 
er of the information processing apparatuses. 

9. An information processing apparatus performing in- 
formation processing by at least one information 
processing device which has a platform executing 
a plurality of processes to solve a provided prepo- 
sition, using an agent to request execution of the 
processes to the platform in stead of the user, the 
method characterized by comprising: 

planner means (9) for generating, in the plat- 
form, the plurality of processes to solve the 
preposition; 

sending means (3) for sending a plurality of 
plans for execution of the processes from the 
platform to the agent to store them therein; 
selection means (6) for selecting, by the agent, 
one plan executable by the information 
processing device from the plans; and 
request means (7) for requesting execution of 
the process of the selected plan from the agent 
to the platform. 

10. An apparatus according to claim 9, characterized 
in that the planner means (9) includes means for 
drawing up the planes having resource conditions 
necessary for execution of the planes. 

11. An apparatus according to claim 9 or 10, charac- 
terized in that the planner means (9) includes 
means for drawing up the plans based on a condi- 
tion set by a user as a reference for creation of the 
plans or a condition determined by the resource of 
the information processing device, and the select- 
ing means (6) includes means for determining at 
least one plan to be excluded from the plans to be 
selected, according to the condition changed. 

12. An apparatus according to any of claims 9 to 11, 
characterized by including means (64) for reduc- 
ing, in quantity, specific data stored in one of a plu- 



rality of information apparatuses to adapt to the oth- 
er thereof; and means for registering the specific 
data reduced in quantity to said the other of the in- 
formation apparatuses. 

5 

13. An information processing apparatus performing an 
information processing by at least one information 
processing device which has a platform executing 
a plurality of processes to solve a provided prepo- 

10 sition, using an agent to request execution of the 
processes to the platform in stead of the user, the 
apparatus characterized by comprising: 

planning means (9) for generating, in the plat- 
15 form, the plurality of processes to solve the 

preposition; 

sending means (3) for sending a plurality of 
plans for execution of the processes from the 
platform to the agent to store them therein; 
20 selecting means (6) for selecting, by the agent, 

one plan executable by the information appa- 
ratus from the plans; and 
request means (7) for requesting execution of 
the process of the selected plan from the agent 
25 to the platform. 

14. An apparatus according to claim 13, characterized 
in that the planning means (9) generates the plans 
having resource conditions necessary for execution 

30 of the plans. 

15. An apparatus according to claim 13 or 14, charac- 
terized in that the planning means (9) includes 
means for drawing up the plans based on a condi- 

35 tion set by a user as a reference for creation of the 
plans or a condition determined by the resource of 
the information processing device, and the selec- 
tion means (6) includes a function determining at 
least one plan to be excluded from the plans to be 
40 selected, according to the condition changed. 

16. An apparatus according to any of claims 13 to 15, 
characterized by further reduction means (65) for 
reducing, in quantity, specific data stored in one of 

45 a plurality of information processing devices to 
adapt to the other thereof and registers the specific 
data reduced in quantity to said the other of the in- 
formation processing devices. 

50 17. A method of performing an information processing 
by at least one information processing apparatus 
which has a platform executing a plurality of proc- 
esses to solve a provided preposition, using an 
agent to request execution of the processes to the 
55 platform in stead of the user, the method charac- 
terized by comprising: 

executing a plurality of processes to solve the 
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preposition; 

sending a plurality of plans for execution of the 
processes to the agent to store it therein; and 
receiving a request for execution of the process 
of one plan executable by the information 5 
processing apparatus from the agent. 



21 . A carrier medium carrying computer readable in- 
structions for controlling the computer to carry out 
the method of any one of claims 1 to 8, 17 and 19. 



1 8. An information processing apparatus performing an 
information processing by at least one information 
processing device which has a platform executing io 
a plurality of processes to solve a provided prepo- 
sition, using an agent to request execution of the 
processes to the platform in stead of the user, the 
apparatus characterized by comprising: 

15 

execution means (12) for executing a plurality 
of processes to solve the preposition; 
sending means (3) for sending a plurality of 
plans for execution of the processes to the 
agent to store it therein; and 20 
means (10) for receiving a request for execu- 
tion of the process of one plan executable by 
the information processing device from the 
agent. 

25 

19. A method of performing an information processing 
by at least one information processing device which 
has a platform executing a plurality of processes to 
solve a provided preposition, using an agent to re- 
quest execution of the processes to the platform in 30 
stead of the user, the method characterized by 
comprising: 



storing a plurality of plans for execution of the 
plurality of processes to solve the preposition; 35 
selecting one plan executable by the informa- 
tion processing device from the plans; and 
requesting execution of the process of the se- 
lected plan to the platform in stead of the user. 

40 

20. An information processing apparatus performing an 
information processing by at least one information 
processing device which has a platform executing 
a plurality of processes to solve a provided prepo- 
sition, using an agent to request execution of the 4 $ 
processes to the platform instead of the user, the 
apparatus characterized by comprising: 



means (4) for storing a plurality of plans for ex- 
ecution of the plurality of processes to solve the so 
preposition; 

means (6) for selecting one plan executable by 
the information processing device from the 
plans; and 

means (7) for requesting execution of the proc- 55 
ess of the selected plan to the platform in stead 
of the user. 
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